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[5 7] ABSTRACT 

A bumper reinforcement has a reinforcement main body (2) 
made of a long panel (3) having a trough-shaped cross 
section along its whole length, a plurality of ridges (6) each 
expanding toward an open longitudinal side of the panel (3) 
are made on opposing faces of end portions of the reinforce-l 
ment main body (2), resulting in curved end portions (5) of 
the reinforcement main body (2). Parallel beads (12) for 
controlling anti-buckling strength of the reinforcement are 
formed on opposing faces of an intermediate portion of the 
reinforcement main body except for its end portions. 

4 Claims, 4 Drawing Sheets 
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BUMPER REINFORCEMENT AND 
MANUFACTURING METHOD THEREFOR 

TITLE OF THE INVENTION 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to a bumper reinforcement 
and a manufacturing method for the bumper reinforcement. 

2. Description of the Prior Art 
One of conventional bumper reinforcements will be 

described with reference to the drawings of FIG. 7, FIG. 8A, 
FIG. 8B, and FIG. 9. 
As shown, a bumper reinforcement(a) is attached to a part 

of the vehicle body by means of a bumper facer (not shown), 
so that it is necessary to curve both end portions of the 
bumper reinforcement according to the curvature of the end 
portion of the bumper facer. The bumper reinforcement(a) 
has a sectional shape of a hat and is provided with a main 
body of the reinforcement(b) and ?anges(e). When the 
bumper reinforcement(a) of such con?guration is bent, cut 
out portions(c) are formed at both ends of the reinforcement 
and outside material(d) is extended and squeezed inwardly. 
The conventional bumper reinforcement(a) is made of 

high tension steel of 60kg or 80kg. Recently, lOOkg or l20kg 
high tension steel has been used to make the reinforcements 
in order to make the product lightweight. Other bumper 
reinforcement having trough~like section have been made 
with similar methods. 

According to the conventional manufacturing method, the 
bumper reinforcement(a) is manufactured by reduction and 
elongation. However, high tension steel plate has little 
elongation capability and is poor in resistance to buckling 
load. Accordingly, if the bumper reinforcement(a) is worked 
to obtain a hat-shape as shown in FIG. 8, the sectional shape 
of the product of reinforcement obtained is as shown in FIG. 
9 having insu?iciently sections indicated by the letter A. 
When curvature or diameter is small or bending angle is 
large, elongation percentage of high tension steel is too 
small to obtain products of the right shape. In practice, when 
the material is forcibly elongated, necking is induced and 
cracks are formed in the product. 

In short, a material’s percentage of elongation determines 
its range of forrnable shapes and makes it di?icult to freely 
design its shape. In addition, when high tension steel must 
be shaped into a hat-shaped cross-section, a heavy duty or 
large press having a large workability is necessary. 

SUMMARY OF THE INVENTION 

The bumper reinforcement of the present invention, has a 
reinforcement main body made of a long panel having a 
trough-like cross-section along its whole length. A plurality 
of ridge-like portions respectively expanding toward an 
open edge of the long panel are formed on opposing sides of 
both end portions of the reinforcement main body in order 
to form curved end of the reinforcement main body. Addi 
tionally, parallel beads are formed on the mid-portion of the 
reinforcement body in order to improve its buckling 
strength. 
The bumper reinforcement of the present invention is 

manufactured by: forming a reinforcement main body of a 
long panel having a trough shaped cross-section along its 
whole length, forming a plurality of beads on opposing sides 
of the long panel on both end portions of the reinforcement 
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2 
main body so as to be respectively expanding toward an 
edge of the long panel, and bending the reinforcement main 
body at both end portions so that the plurality of beads form 
ridge-like portions at the bent portions of the reinforcement 
main body. In addition, parallel beads are formed on the mid 
portion of the bumper reinforcement main body to control 
anti-buckling strength of the product. 

Accordingly, it is one of the purposes of the present 
invention to provide a bumper reinforcement which may be 
formed substantially free from any effect of elongation 
percentage of material which has a desired buckling 
strength. 

It is another purpose of the present invention to provide a 
manufacturing method for the bumper reinforcement, such 
that the reinforcement may be formed with little effect of 
elongation percentage or thickness of the material and such 
that anti-buckling load strength may be controlled . 

Characteristics of the present invention above will be 
further explained with reference to the drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. I is an exploded perspective view of a bumper 
provided with a bumper reinforcement according to one of 
embodiments of the present invention. 

FIG. 2 is a perspective view of the same bumper rein~ 
forcement. 

FIG. 3 is a perspective view of the bumper reinforcement 
at its early steps for forming. 

FIG. 4A and FIG. 4B are illustrative views of manufac 
turing process of the bumper reinforcement of the present 
invention. 

FIG. 5 is a perspective view of a bumper reinforcement 
according to another one of the embodiments of the present 
invention. 

FIG. 6 is a perspective view of an end of the bumper 
reinforcement of the present invention. 

FIG. 7 is a perspective view showing a conventional 
bumper reinforcement. 

FIG. 8A is a sectional-view depicting the conventional 
bumper reinforcement. 

FIG. 8B is a plan view of the conventional bumper 
reinforcement. 

FIG. 9 is a sectional-view of the conventional bumper 
reinforcement after being formed. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

One embodiment of the bumper reinforcement according 
to the present invention will be described with reference to 
FIG. 1 to FIG. 4. 

The bumper 10 for protecting body and chassis of a 
vehicle when it collides with hard and heavy structure 
necessitates a bumper reinforcement 1 to be applied to a rear 
face of a bumper front face or skin made of synthetic resin. 

As shown in FIG. 1 and FIG. 2, the bumper reinforcement 
1 has a reinforcement main body 2 which is made of a long 
panel 3 having a trough-shaped cross-section along its 
longitudinal length. Open side'4 of the panel 3 faces the 
vehicle body. 

At opposing ends of the reinforcement main body 2, there 
are a plurality of ridges 6 respectively expanding toward the 
open side 4 of the panel 3 and curved portions 5 substantially 
horizontal and curved toward the open side 4. A pair of 
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plural parallel beads 12 are formed, with a certain separation 
distance, on upper and lower faces of the mid portion of 
panel 3 which does not include the end portions of the 
reinforcement main body 2. 
The manufacturing steps for the bumper reinforcement 

according to the present invention will now be explained. 
At the same time as forming of the reinforcement main 

body 2, opposing plural beads 7 respectively expanding 
toward an open edge 4 as shown in FIG. 3 are formed on the 
upper and lower parts of the panel 3. At this step, the 
reinforcement main body 2 is straight and so that outer 
circumferential length L and inner circumferential length M 
of the panel 3 are about the same as shown in FIG. 4A. 

In the next step, as shown in FIG. 4B, parts of the panel 
3, in which plural ridges 7 are formed, are bent and these 
beads 7 become ridges 6 placed on the panel parts. It is noted 
that the outer circumferential length L does not change 
substantially. However, the inner circumferential length M 
shortens and becomes to a new inner circumferential length 
N. As a result, the difference (L-N) in length is generated 
between the outer circumferential length L and the inner 
circumferential length N of the panel part and the reinforce 
ment main body 2 is bent by a predetermined angle gener 
ating curved portions 5. Size, shape and pitch or distance of 
the ridges 6 formed on the curved portions 5 can be freely 
designed. 

According to the present invention, the bending step 
forms the ridges 6 by folding the beads 7 on the bumper 
reinforcement main body 2 and shortening the circumfer 
ential length M of the panel 3, so that there is almost no 
necessity to extend the outer circumferential length L of the 
panel 3. As a result, any material having small elongation 
percentage, such as high tension steel, can be bent . Con 
sequently, it is possible to employ high tension steel of high 
strength having a small thickness resulting in low weight 
and low cost of the product of bumper reinforcements. In 
addition, anti-buckling strength of the reinforcement main 
body 2 can be controlled by changing the shape and pitch of 
plural parallel beads 12 formed on the mid portion of the 
panel 3. 
By changing either the height of the ridges 6, or pitch 

distance between ridges 6, by changing both the height and 
pitch of the ridges 6 any curvature of the reinforcement main 
body 2 can be formed , so that it is not necessary to produce 
diiferent molds to form products of different curvatures. As 
a result, it is possible according to the present invention to 
produce products of different curvatures by a single mold, so 
that the present invention is suitable to a production method 
for products having various designs . 

Further, because that the end parts of the panel can be bent 
due to existence of beads 7 formed therein, the power 
necessary to bend the panel is considerably smaller. As a 
result, large heavy duty presses are not necessary, thereby 
lowering production cost. Further, cracks and scars are 
minimized since a drawing method is not employed in the 
embodiment of the present invention. 
The ridges 6 and parallel beads 12 may protrude inwardly 

as shown in FIG. 5. In other words, ridges and beads may 
protrude outside or inside of the panel 3, and the number of 
the ridges 6 and beads 12 may be one or plural. Of course, 
the ridges and beads opposite or alternately to each other. 

Further, it is possible to form the reinforcement main body 
2 of trough shaped cross-section, backing forming parallel 
beads 7. 

It is also possible to carry out similar bending at places 
other than end portions 5 of the reinforcement main body 2 
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4 
and thereby obtain wide range designs or con?gurations of 
the reinforcement product. 
As shown in FIG. 6, the reinforcement main body 2 of a 

hat-shaped section may have a ?ange 8 extending along the 
entire length of the reinforcement main body 2 as well as 
along the panel 3 having a ridge 6. The ?ange 8 is deformed 
in a fan shape 9 in order to curve the entire structure of the 
reinforcement main body 2. Since the entire length of the 
main body 2 has the same standard sectional shape. The 
strength of the bumper reinforcement is improved. 
As described in detail above, according to the present 

invention, the bumper reinforcement has a reinforcement 
main body made of a long panel having a trough-shaped 
cross-section along its entire length, and a plurality of ridges 
respectively expanding toward an open edge of the panel 
formed on opposing sides of both end portions of the 
reinforcement main body in order to form curved portions at 
the end portions. Consequently, it is not necessary to extend 
the circumferential length of the outer panel part while 
bending the main body material: It is now also possible to 
form such a product even when of the reinforcement main 
body is made of material with low elongation percentage. 

Also by forming parallel beads at particular positions 
between the end portions of the reinforcement main body, 
anti-buckling strength may be improved. 
By changing either height or pitch of the ridges, or both 

height and pitch of the ridges any curvatures of the bumper 
may reinforcement may be obtained, so that a single mold 
installation can be universally or commonly used to produce 
products of various curvatures. It can be said that the present 
invention is suitable to produce many diiferent kinds of a 
product. 

Because reinforcement can be ben easily due to existence 
of the beads therein, power necessary to bend the bland can 
be lowered. Consequently heavy duty press is not necessary, 
resulting in low cost of producing the products. Also, in the 
manufacturing method of the bumper reinforcement of the 
present invention, the step of drawing may not be necessary 
and thereby scars are minimized in the ?nal product. 

According to the manufacturing method for bumper rein 
forcement of the present invention, a plurality of beads 
respectively expanding toward an open edge of the long 
panel of the reinforcement main body are formed on oppos 
ing end portions of the reinforcement main body, the panel 
having a trough-shaped cross-section along its entire length. 
These beads are bent to form ridges resulting in curved end 
portions of the main body without extending the circumfer 
ential length of the outer periphery of the curved end 
portion. The forming process can be carried out without 
being restricted by the elongation percentage of the product 
material . 

In addition, parallel beads are formed on the mid-portion 
of the reinforcement main body between its end portions, so 
that anti-buckling strength can be freely controlled. 
The present invention has been described with reference 

to the preferred embodiment of the bumper reinforcement. 
However it is understood that it is possible by any person of 
this ?eld to change or modify the embodiment without 
departing from the spirit and range of the present invention. 
What is claimed is 
1. A bumper reinforcement mounted on a rear bumper 

face of a bumper skin formed by bending both end portions 
of said reinforcement in the same direction as said bumper 
skin, comprising: 

a reinforcement main body made of a long panel having 
a trough-shaped cross-section along its entire length, 
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and 

a plurality of ridges respectively expanding toward an 
open edge of said long panel, said ridges being formed 
on opposing sides at both end portions of said rein 
forcement main body for forming curved end portions 
of the reinforcement main body which ?t the shape of 
said bumper skin wherein an outer circumferential 
length of the reinforcement main body having the 
curved end portions is substantially equal to a length of 
the reinforcement body before the curved end portions 
are formed. 

2. A bumper reinforcement according to claim 1, further 
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6 
making a reinforcement main body from a long panel, 

having a trough~shaped cross-section along its whole 
length; 

forming a plurality of beads, respectively expanding 
toward an edge of said long panel, on opposing sides of 
said long panel on both end portions of said reinforce 
ment main body; and 

bending said reinforcement main body at both end por 
tions so'that said plurality of beads form ridges in the 
bent portions of said reinforcement main body. 

4. The manufacturing method for bumper reinforcement 
according to claim 3, further comprising the step of forming 
parallel beads on opposing sides of a mid portion of said 

15 reinforcement main body, wherein said parallel beads con 
trol anti-buckling strength of the bumper reinforcement. 

comprising: 
parallel beads on opposing sides of said long panel on a 

mid-portion of said reinforcement main body for con 
trolling anti-buckling strength. 

3. A manufacturing method for a bumper reinforcement, 
comprising the steps of: * * * * * 


